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Amino Acid sequence of ATCC 21529 Ask 

SEQ ID NO: 1 GTGGCCCTGGTCGTACAGAAATATGQCGGTTCCTCQCTTGACAGTGCGGAACGCATTAGA 

1 + + + -+ + + 60 

SEQ ID NO: 2 MALVVQKYGGSSLESAERIR 

AACGTCGCTGAACGGATCGTTGCCACCAAGAAGGCTCGAAATGATGTCGTGGTTGTCTGC 
61 + + + + + + 120 

NVAERIVATKKAGNDVVVVC 

TCCGCAATGGGAGACACCACGGATGAAC7TCTAGAACTTGCAGCGGCAGTGAATCCCGTT 
121 + + + + + + 180 

SAMGDTTDELLELAAAVNPV 

CCGCCAGCTCGTGAAATGGATATGCTCCTGACTGCTGGTGAGCGTATTTCTAACGCTCTC 
181 + + + + + + 240 

PPAREMDMLLTAGERISNAL 

GTCGCCATGGCTATTGAGTCCCTTGQCGCAGAAGCTCAATCTTTCACTGGCTCTCAGGCT 
241 + + + + + + 300 

VAMAIESLGAEAQSFTGSQA 

GGTGTGCTCACCACCGAGCGCCACGGAAACGCACGCATTGTTGACGTCACACCQGGTCGT 
301 + + + + + + 360 

GVLTTERHGNARIVDVTPGR 

GTGCGTGAAGCACTCGATGAGGGCAAGATCTGCATTGTTGCTGGTTTTCAGGGTGTTAAT 
361 + + + + + + 420 

VREALDEGKICIVAGFQGVN 

AAAGAAACCCGCGATGTCACCACGTTGGGTCGTGGTGGTTCTGACACCACTGCAGTTGCG 
421 + + + + + + 480 

KETRDVTTLGRGGSDTTAVA 

TTGGCAGCTGCTTTGAACGCTGATGTGTGTGAGATTTACTCGGACGTTGACGGTGTGTAT 
481 + + + + + + 540 

LAAALNADVCEIYSDVDGVY 

ACCGCTGACCCGCGCATCGTTCCTAATGCACA6AAGCTGGAAAAGCTCAGCTTCGAAGAA 
541 + + + + + + 600 

TADPRIVPNAQKLEKLSFEE 

ATGCTGGAACTT6CTGCTGTTGGCTCCAAGATTTTGGTGCTGCGCAGT6TTGAATACGCT 

601 + + + + + + 660 

MLELAAVGSKI LVLRSVEYA 

CGTGCATTCAATGTGCCACTTCGCGTACGCTCGTCTTATAGTAATGATCCCGGCACTTTG 

661 + + + + + + 720 

RAFNVPLRVRSSYSNDPGTL 
ATTGCCGGCTCTATGGAGGATATTCCTGTGGAAGAAGCAGTCCTTACCGGTGTCGCAACC 
721 + + + + + + 780 

lAGSMEDIPVEEAVLTGVAT 

GACAAGTCCGAAGCCAAAGTAACCGTTCTGGGTATTTCCGATAAGCCAGQCGAGGCTGCC 
781 + + + + + + 840 

DKSEAKVTVLGISDKPGEAA 
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SEQ ID NO: 1 MGGTTTTCCGTGCGTTGGCTGATGCAGAAATCMCATTGACATGGTTCTGCAGAACGTC 
(CONT.) 841 + + + + + + 900 

SEQ ID NO: 2 KVFRALADAEINIDMVLQNV 
(CONT.) 

TCCTCTGTGGAAGACGGCACCACCGACATCACGTTCACCTGCCCTCGCQCTGACGGACGC 
901 + + + + + + 960 

SSVEDGTTDITFTCPRADGR 

CGTGCGATGGAGATCTTGAAGAAGCTTCAGGTTCAGGGCAACTGGACCAATGTGCTTTAC 
961 + + + + + + 1020 

RAMEILKKLQVQGNWTNVLY 

GACGACCAGGTCGGCAAAGTCTCCCTCGTGGGTGCTGGCATGAAGTCTCACCCAGGTGTT 
1021 + + + + + + 1080 

DDQVGKVSLVGAGMKSHPGV 

ACCGCAGAGTTCATGGAAGCTCTGCGCGATGTCAACGTGAACATCGAAnGATTTCCATC 
1081 + + + + + + 1140 

TAEFMEALRDVNVNIELISI 

TCTGAGATCCGCATTTCCGTGCTGATCCGTGAAGATGATCTGGATGCTGCTGCACGTGCA 
1141 + + + + + + 1200 

SEIRISVLIREDDLDAAARA 

TTGCATGAGCAGTTCCAGCTGGGCGGCGAAGACGAAGCCGTCGTTTATGCAGGCACCGGA 

1201 + + + + + + 1260 

LHEQFQLGGEDEAVVYAGTG 

CGCTAA 

1261 1266 

R * 
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Amino Acid sequence of ATCC 21529 asd 

SEQ ID NO: 3 ATGAGCACCATCGCAGTTGTTGGTGCAACCGGCCAGGTCGGCCAGGTTATGCGCAGGTTr 

1 + + + + + + 60 

SEQ ID NO: 4 MTTIAVVGATGQVGQVMRTF 

TTGGAAGAQCGCAATTTCCCAGCTGAGACTGTTGGTTTCTTTGCTTCCCCCCGTTCCGCA 

61 + + + + + + 120 

LEERNFPADTVRFFASPRSA 

GGCCGTAAGATTGAATTCCGTGGCACGGAAATCGAGGTAGAAGACATTACTCAGGCAACC 

121 + + + + + + 180 

GRKIEFRGTEIEVEDITQAT 

GAGGACTCCCTCAAGGGCATCGACGTTGCGTTGTTCTCTGCTGGAGGCACCGCTTCCAAG 
181 + + + + + + 240 

EESLKGIDVALFSAGGTASK 

CAGTACGCTCCACTGTTTGCTGCTGCAGGCGCGACTGTTGTGGATAACTCTTCTGCTTGG 

241 + + + + + + 300 

QYAPLFAAAGATVVDNSSAW 

CGCAACGACGACGAGGTTCCACTAATCGTCTCTGAGGTGAACCCTTCCGACAAGGATTCC 

301 + + + + + + 360 

RKDDEVPLIVSEVNPSDKDS 

CTGGTCAAGGGCATTATTGCGAATCCTAACTGCACCACCATGGCTGCAATGCCAGTGCTG 

361 + + + + + + 420 

LVKGI lANPNCTTMAAMPVL 

AAGCCACTGCACGATGCCGCTGGTCTTGTAAAGCTTCACGTTTCCTCTTACCAGGCTGTT 

421 + + + + + + 480 

KPLHDAAGLVKLHVSSYQAV 

TCCCGTTCTGGTCTTGCAGGTGTGGAAACCTTGGCAAAGCAGGTTGCTGCAGTTGGCGAC 

481 + + + + + + 540 

SGSGLAGVETLAKQVAAVGD 

CACAACGTTGAGTTCGTCCATGATGGACAGGCTGCTGACGCACGCGATGTCGGACCTTAC 

541 + + + + + + 600 

HNVEFVHDGQAADAGDVGPY 

GTTTCCCCAATCGCTTACAACGTGCTGGCATTCGCCGGAAACCTCGTCGATGACGGCACC 

601 + + + + + + 660 

VSPIAYNVLPFAGNLVDDGT 

TTCGAAACCGACGAAGAGCAGAAGCTGCGCAACGAATCCCGCAAGATTGTCGGCCTCCCA 
661 + + + + + + 720 

FETDEEQKLRNESRKILGLP 

GACCTCAAGGTCTCAGGCACCTGCGTCCGCGTGCCGGTTTTCACCGGCCACACGCTGACC 
721 + + + + + + 780 

DLKVSGTCVRVPVFTGHTLT 

ATTCACGCCGAATTCGACAAGGCAATCAGCGTCGAGCAGGCGCAGGAGATCTTGGGTGCC 

781 + + + + + + 840 

IHAEFDKAITVEQAQEILGA 

GCTTCAGGCGTCGAGCTTGTCGACGTCCCAACCCCACTTGGACCTGCCGGCATrGACGAA 

841 + + + + + + 900 

ASGVELVDVPTPLAAAGIDE 

FIG.3A 
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SEQ ID NO: 
(CONT.) 

SEQ ID NO: 
(CONT.) 



3 TCCCTCGTTGGACGCATCCGTCAGGACTCCACTGTCGACGACMCCGCGGTCTGGTTCTC 

901 + + + + + + 960 

4 SLVGRIRQDSTVDDNRGLVL 

GTCGTATCTGGCGATAACCTTCGCAAGGGCGCAGCACTGAACACCATTCAGATrGCTGAG 
961 + + + + + + 1020 

VV SGDNLRKGAALNTIQIAE 

CTGCTGGTTAAGTAA 

1021 + 1035 

L L V K * 
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Amino Acid sequence of dapB • 

SEQ ID NO: 5 ATGGGAATCAAGGTTGGCGTTCTCGGAGCCAAAGGCCGTGTTGGTCAAACTATTGTGGCA 

1 + + + + + + 60 

SEQ ID NO: 6 MGIKVGVLGAKGRVGQTIVA 

GCAGTCAATGAGTCCGACGATCTGGAGCTTGTTGCAGAGATCGGCGTCGACGATGATTTG 
61 + + + + + + 120 

AVNESDDLELVAEIGVDDDL 

AGCCTTCTGGTAGACAACGGCGCTGAAGTTGTCGTTGACTTCACCACTCCTAACGCTGTG 
121 + + + + + + 180 

SLLVDNGAEVVVDFTTPNAV 

ATGGGCAACCTGGAGTTCTGCATCAACAACGGCATTTCTGCGGTrGTrGGAACCACGGGC 
181 + + + + + + 240 

MGNLEFCINNGISAVVGTTG 

TTCGATaATGCTCGTTTGGAGCAGGTTCGCGcCTGGCTTGAAGGAAAAGACAATGTCGGT 
241 + + + + + + 300 

FDNARLEQVRAWLEGKDNVG 

GTTCTGATCGCACCTAACTTTGCTATCTCTGCGGTGTTGACCATGGTCnTTCCAAGCAG 
301 + + + + + + 360 

VLIAPNFAISAVLTMVFSKQ 

GCTGCCCGCTTCTTCGAATCAGCTGAAGTTATTGAGCTGCACCACCCCAACAAGCTGGAT 
361 + + + + + + 420 

AARFFESAEVIELHHPNKLD 

GCACCTTCAGGCACCGCGATCCACACTGCTCAGG6CATTGCTGCGQCACGCAAAGAAGCA 
421 + + + + + + 480 

APSGTAIHTAQGIAAARKEA 

GGCATGGACGCACAGCCAGATGCGACCGAGCAGGCACTTGAGGGTTCCCGTGGCGCAAGC 
481 + + + + + + 540 

GMDAQPDATEQALEGSRGAS 

GTAGATGGAATCCCaGTTCAcQCAGTCCGCATGTCCGGCATGGTTQCTCACGAGCAAGTT 
541 + + + + + + 600 

VDGIPVHAVRMSGMVAHEQV 

ATCTTTGGCACCCAGGGTCAGACCTTGACCATCAAGCAGGACTCCTATGATCGCAACTCA 
601 + + + + + + 660 

IFGTQGQTLTIKQDSYDRNS 

TiTGCACCAGGTGTCTTGGTGGGTGTGCGCAACATTGCACAGCACCCAGGCCTAGTCGTA 
661 + + + + + + 720 

FAPGVLVGVRNIAQHPGLVV 

GGACTTGAGCATTACCTAGGCCTGTAA 

721 + + 747 

GLEHYLGL* 



FIG. 4 
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SEQ ID NO: 10 Amino Acid sequence of ddh ^ 

SEQ ID NO: 7 ATGGATTTCGGTAAGCTCGACCAGCACAGTGCCACCACAATITrCCACCATTACAAGAAC 

1 + + + + + + 60 

SEQ ID NO: 8 MHFGKLDQDSATTILEDYKN 

ATGACCAACATCCGCCTAGCTATCGTAGGGTACGGAAACCTGCGACCCAGCGTCGAAAAG 

61 + + + + --+ + 120 

MTNIRVAIVGYGNLGRSVEK 

CTTATTGCCAAGCAGCCCGACATGGACCTTGTAGGAATCTTCTCGCGCCGGGCCACCCTC 
121 + + + + + + 180 

LIAKQPDMDLVGIFSRRATL 

GACACAAAGACGCCAGTCTTTGATGTCGCCGACGTGGACAAGCACCCCGACGACGTGGAC 
181 + + + + + + 240 

DTKTPVFDVADVDKHADDVD 

GTGCTGTTCCTGTGCATGGGCTCCGCCACCGACATGCCTGAGCAGGCACCAAAGTTCGCG 
241 + + + + + + 300 

VLFLCMGSATDIPEQAPKFA 

CAGTTCGCCTGCACCGTAGACACCTACCACAACCACCGCGACATCCCACGCCACCGCCAG 
301 + + + + + + 360 

QFACTVDTYDNHRDIPRHRQ 

GTCATGAACGAAGCCGCCACCGCAGCCGGCAACGTTGCACTGGTCTGTACCGGCTGGGAT 
361 + + + + + + 420 

VMNEAATAAGNVALVSTGWD 

CCAGGAATGTrCTCCATCAACCGCGTCTACGCAGCCGCACTCTTAGCCGAGCACCAGCAG 
421 + + + + + + 480 

PGMFSINRVYAAAVLAEHQQ 

CACACCTTCTGGGGCCCAGCTTTGTCACAGGGCCACTCCGATCCnTGCGACGCATCCCT 

481 + + + + + + 540 

HTFWGPGLSQGHSQALRRIP 

GGCGTTCAAAAGGCcGTCCAGTACACCCTGCCATCCGAAGAaGCCCTGCAAAAGGCCCGC ' 
541 + + + + + + 600 

GVQKAVQYTLPSEEALEKAR 

CGTCGCGAAGCCGGCGACCTcACCGGAAAGCAAACCCAGAAGCGCCAATGCTTCGTGGTT 
601 + + + + + + 660 

RGEAGDLTGKQTHKRQCFVV 

CCCGATGCGGCCGACCACGAGCGCATCGAAAACGACATCCGCACCATCCCTGATTACTTC 

661 + + + + + + 720 

ADAADHERIENDIRTMPDYF 

GTTGGCTACGAAGTCGAAGTCAACTTCATCGACGAAGCAAGCTTgGACgCCGAGCACACC 
721 + + + + + + 780 

VGYEVEVNFIDEATLDAEHT 

GGGATGCCACACGGcGGACACGTGATcACCACCGGCGACACCGGTGGCrrCAACCACACC 

781 + + + + + + 840 

GMPHGGHVITTGDTGGFNHT 

GTGGAATACATCCTgAAGCTGGACCGAAACCCAGATTTCACCGCTTCtTCACAGATCCCT 
841 + + + + + + 900 

VEYILKLDRNPDFTASSQIA 
TTCGGcCGCCCAGCTCACCCCATGAAGCAGCAGGGCCAAAGCGGtGCTTTCACCGTGCTC 

FIG.5A 
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901 + + + + + + 960 

FGRAAHRMKQQGQSGAFTVL 

SEQ ID NO: 7 GAAGTTGCTCCATACtTGCTCTCCCCgGAGAACTTGGAtGATCTGATCGCACGCGACGTC 
(CONT.) 961 + + + + + + 1020 

SEQ ID NO: 8 EVAPYLLSPENLDDLIARDV 
(CONT.) 

TAA 

1021 - - - 1023 



FIG.5B 
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0RF2 Amino Acid sequence 



SEQ ID NO: 9 GTGGCCGAACAAGTTAAATTGAGCGTGGAGTTGATAGCGTGCAGTTCmTACTCCACCC 

1 + + + + + + 60 

SEQ ID NO: 10 MAEQVKLSVELIACSSFTPP 

GCTGATGTTGAGTGGTCAACTCATGTTGAGGGCGCGGAAGCACTCGTCGAGTrTGCGGGT 

61 + + + + + + 120 

ADVEWSTDVEGAEALVEFAG 

CGTGCCTGCTACGAAACTTTTGATAAGCCGAACCCTCGAACTGCTTCCAATGCTGCGTAT 

121 + + + + + + 180 

RACYETFDKPNPRTASNAAY 

CTGCGCCACATCATGGAAGTGGGGCACACTGCTTTGCTTGAGCATGCCAATGCCACGATG 

181 + + + + + + 240 

LRHIMEVGHTALLEHANATM 

TATATCCGAGGCATTTCTCGGTCCGCGACCCATGAATTGGTCCGACACCGCCATTTTTCC 

241 + + + + + + 300 

YIRGISRSATHELVRHRHFS 

TTCTCTCAACTGTCTCAGCGTTTCGTGCACAGCGGAGAATCGGAAGTAGTQGTGCCCACT 

301 + + + + + + 360 

FSQLSQRFVHSGESEVVVPT 

CTCATCGATGAAGATCCGCAGTTQCGTGAACmrCATGCACGCCATGGATGAGTCTCGG 

361 + + + + + + 420 

LIDEDPQLRELFMHAMDESR 

TTCGCTTTCAATGAGCTGCTTAATGCGCTGGAAGAAAAACTTGGCGATGAACCGAATGCA 

421 + + + + + + 480 

~ FAFNELLNALEEKLGDEPNA 

CTTTTAAGGAAAAAGCAGGCTCGTCAAGCAGCTCGCGCTGTGCTGCCCAACGCTACAGAG 

481 + + + + + + 540 

LLRKKQARQAARAVLPNATE 

TCCAGAATCGTGGTGTCTGGAAACTTCCGACCCTGGAGGCATTTCATTGGCATGCGAGCC 

541 + + + + + + 600 

SRIVVSGNFRTWRHFIGMRA 

AGTGAACATGCAGACGTCGAAATCCGCGAAGTAGCGGTAGGATGTTTAAGAAAGCTGCAG 

601 + + + + + + 660 

SEHADVEIREVAVGCLRKLQ 

GTAGCAGCGCCAACTGTmCGGTGATTTTGAGAnGAAACTTTGGCAGACGGATCGCAA 

661 + + + + + + 720 

VAAPTVFGDFEIETLADGSQ 

ATGGCAACAAGCCCGTATGTCATGGACrnTAA 

721 + +--- +--- 753 

MATSPYVMDF* 



FIG. 6 
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Full length Amino Acid sequence of Lys A (pRS6) 

SEQ ID NO: 11 ATGGCTACAGTTGAAAATrTCAATGAACTrCCCGCACACGTATGGCCACGCAATGCCGTG 

1 + + + + + + 60 

SEQ ID NO: 12 MATVENFNELPAHVWPRNAV 

CGCCAAGAAGACGGCGTTGTCACCGTCGCTGGTGTGCCTCTGCCTGACCTCGCTGAAGAA 
61 + + + + + + 120 

RQEDGVVTVAGVPLPDLAEE 

TACGGAACCCCACTGTTCGTAGTCGACGAGGACGArrTCCGTTCCCGCTGTCGCGACATG 
121 + + + + + + 180 

YGTPLFVVDEDDFRSRCRDM 

GCTACCGCATTCGGTGGACCAGGCAATGTGCACTACGCATCTAAAGCGTTCCTGACCAAG 
181 + + + + + + 240 

ATAFGGPGNVHYASKAFLTK 

ACCATTGCACGTTGGGTTGATGAAGAGGGGCTGGCACTGGACATrGCATCCATCAACGAA 
241 + + + + + + 300 

TIARWVDEEGLALDIASINE 

CTGGGCATTGCCCTGGCCGCTGGTTTCCCCGCCAGCCGTATCACCGCGCACGGCAACAAC 
301 + + + + + + 360 

LGIALAAGFPASRITAHGNN 

AAAGGCGTAGAGTTCCTGCGCGCGTTGGITCAAAACGGTGTGGGACACGTGGTGCTGGAC 
361 + + + + + + 420 

KGVEFLRALVQNGVGHVVLD 

TCCGCACAGGAACTAGAACTGTTGGATTACGTTGCCGCTGGTGAAGGCAAGAITCAGGAC 
421 + + + + + + 480 

SAQELELLDYVAAGEGKIQD 

GTGTTGATCCGCGTAAAGCCAGGCATCGAAGCACACACCCACGAGTTCATCGCCACTAGC 
481 + + + + + + 540 

VLIRVKPGIEAHTHEFIATS 

CACGAAGACCAGAAGTTCGGATTCTCCCTGGCATCCGGTrCCGCATrCGAAGCAGCAAAA 
541 + + + + + + 600 

HEDQKFGFSLASGSAFEAAK 

GCCGCCAACAACGCAGAAAACCTGAACCTGGTrGGCCTGCACTGCCACGTTGGTrCCCAG 
601 + + + + + + 660 

AANNAENLNLVGLHCHVGSQ 



FIG.7A 
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Lys A (pRS6) 

SEQ ID NO: 11 GTGTTCGACGCCGAAGGCTTCAAGCTGGCAGCAGAACGCGTGTTQQGCCTGTACTCACAG 
(CONT.) 661 + + + + + + 720 

SEQ ID NO: 12 VFDAEGFKLAAERVLGLYSQ 
(CONT.) 

ATCCACAGCGAACTGGGCGTTGCCCTTCCTGAACTGGATCTCGGTGGCGGATACGGCATT 

721 + + + + + + 780 

IHSELGVALPELDLG6GYGI 

GCCTATACCGCAGCTGAAGAACCACTCAACGTCGCAGAAGTTGCCTCCGACCTGCTCACC 

781 + + + + + + 840 

AYTAAEEPLNVAEVASDLLT 

GCAGTCGGAAAAATGGCAGCGGAACTAGGCATCGACGCACCAACCGTGCTTGTTGAGCCC 

841 + + + + + + 900 

AVGKMAAELGIDAPTVLVEP 

GGCCGCGCTATCGCAGGCCCCTCCACCGTGACCATCTACGAAGTCGGCACCACCAAAGAC 

901 + + + + + + 960 

GRAIAGPSTVTIYEVGTTKD 

GTCCACGTAGACGACGACAAAACCCGCCGTTACATCGCCGTGGACGGAGGCATGTCCGAC 

961 + + + + + + 1020 

VHVDDDKTRRYIAVDGGMSD 

AACATCCGCCCAGCACTCTACGGCTCCGAATACGACGCCCGCGTAGTATCCCGCTTCGCC 

1021 + + + + + + 1080 

NIRPALYGSEYDARVVSRFA 

GAAGGAGACCCAGTAAGCACCCGCATCGTGGGCTCCCACTGCGAATCCGGCGATATCCTG 

1081 + + + + + + 1140 

EGDPVSTRIVGSHCESGDIL 

ATCAACGATGAAATCTACCCATCTGACATCACCAGCGGCGACTTCCTTGCACTCGCAGCC 

1141 + + + + + + 1200 

INDEIYPSDITSGDFLALAA 

ACCGGCGCATACTGCTACGCCATGAGCTCCCGCTACAACGCCTTCACACGGCCCGCCGTC 

1201 + + + + + + 1260 

TGAYCYAMSSRYNAFTRPAV 

GTGTCCGTCCGCGCTGGCAGCTCCCGCCTCATGCTGCGCCGCGAAACGCTCGACGACATC 

1261 + + + + + + 1320 

VSVRAGSSRLMLRRETLDDI 



FIG.7B 
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SEQ ID NO: 11 

(CONT.) 1321 
SEQ ID NO: 12 



CTCTCACTAGAGGCATM 



L S L E A * 
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Truncated 0RF2 Amino Acid sequence 

SEQ ID NO: 13 GTGGCCGAACAAGTTAAATTGAGCGTGCAGTTGATAGCGTGCAGTTCTnTACTCCACCC 

1 + + + + + + 60 

SEQ ID NO: 14 MAEQVKLSVELIACSSFTPP 

GCTGATGTTGAGTGGTCAACTGATGTTGAGGGCGCGGAAGCACTCGTCGAGTTTGGGGGT 

61 + + + + + + 120 

ADVEWSTDVEGAEALVEFAG 

CGIGCCTGCTACGAAACTTTTGATAAGCCGAACCCTCGAACTGCTrCCAATGCTGCGTAT 

121 + + + + + + 180 

RACYETFDKPNPRTASNAAY 

CTGCGCCACATCATGGAAGTGGGGCACACTQCTTTGCTTGAGCATGCCAATGCCACGATG 

181 --- + + + + + + 240 

LRHIMEVGHTALLEHANATM 

TATATCCGAGGCATrTCTCGGTCCGCGACCCATGAATTGGTCCGACACCGCCATmTCC 

241 + + + + + + 300 

YIRGISRSATHELVRHRHFS 

TTCTCTCAACTGTCTCAGCGTTTCGTGCACAGCGGAGAATCGGAAGTAGTGGTGCCCACT 

301 + + + + + + 360 

FSQLSQRFVHSGESEVVVPT 

CTCAT 

361 

L (I) 
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Sequence encoded in the Hpal-PvuII fragment containing the PI 



SEQ ID NO: 15 



AACCGGTGTGGAGCCGACCATTCCGCGAGGCTGCACTGCMCGAGGTCGTAGTTTTGGTACAT 
GGCTTCTGGCCAGTTCATGGATTG GCTGCC GAAGAAGCTATAGGCATCGCCACCAGGGCCACC 
GGAGTTACCGAAGATGGTGCCGTGCTTTTCGCCTTGGGCAGGGACCTTGACAAAGCCCACGCT 
GATATCGCCAAGTGAGGGATCAGAATAGTGCATGGGCACGTCGATGCTGCCACATTGAGCGGA 
GGCAATATCTACCTGAGGTGGGCATTCTTCCCAGCGGATGTTTTCTTGCGCTGCTGCAGTGGG 
CATTGATACCAAAAAG6GGCTAAGCGCAGTCGAGGCGGCAAGAACTGCTACTACC I I I I I I AT 
TGTCGAACGGGGCAmCGGCTCCAAGGACGTTTGTTTTCTGGGTCAGTTACCCCAAAAAGCA 
TATACAGAGACCAATGATTTTTCATTAAAAAGGCAGGGATTTGTTATAAGTATGGGTCGTATT 
CTGTGCGACGGGTGTACCTCGGCTAGAATrrCTCCCCATGACACCAG 
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ATCC 13032 
N13 

ATCC 21529 
Consensus 



ATCC 13032 
N13 

ATCC 21529 
Consensus 



ATCC 13032 
N13 

ATCC 21529 
Consensus 



ATCC 13032 
N13 

ATCC 21529 
Consensus 



ATCC 13032 
N13 

ATCC 21529 
Consensus 



V 

C 
C 



■ 50 



MALVVQKYGG SSLESAERIR NVAERIVATK KAGNDVVVVC SAMGDTTDEL 



51 



100 



LELAAAVNPV PPAREMDMLL TAGERISNAL VAMAIESLGA EAQSFTGSQA 



101 



150 



GVLTTERHGN ARIVDVTPGR VREALDEGKI CIVAGFQGVN KETRDVTTLG 



151 



200 



RGGSDTTAVA LAAALNADVC EIYSDVDGVY TADPRIVPNA QKLEKLSFEE 



201 



250 



MLELAAVGSK ILVLRSVEYA RAFNVPLRVR SSYSNDPGTL lAGSMEDIPV 



251 



ATCC 13032 
N13 

ATCC 21529 
Consensus 



ATCC 13032 
N13 

ATCC 21529 
Consensus 



ATCC 13032 
N13 

ATCC 21529 
Consensus 



300 



EEAVLTGVAT DKSEAKVTVL GISDKPGEAA KVFRALADAE INIDMVLQNV 

301 350 

S G 

A D 

A G 

SSVEDGTTDI TFTCPRADGR RAMEILKKLQ VQGNWTNLVY DDQVGKVSLV 



351 



400 



T 
T 
I 

GAGMKSHPGV TAEFMEALRD VNVNIELIST SEIRISVLIR EDDLDAAARA 



ATCC 13032 
N13 

ATCC 21529 
Consensus 



401 



421 



LHEQFQLGGE DEAVVYAGTG R 
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pFCI 
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lysA 
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Fsel asd osk Swal 
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c T ■ asd ask , 
Fsel I 1 Swal 



Swal Fsel 




pFCI -ask-asd-ddh-lysA 
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Spel 
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lysA ddh ask asd 
Spel I 1 Spel 
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pDEIia2 -ask-asd-dapB-orf2 (pDEIia2 -KDB2) 
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